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Status of the Megha-Tropiques mission
Precipitation related activities
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Rémy Roca, CNRS/LEGOS, Toulouse (roca@legos.obs-mip.fr)
and the french scientists from the Megha-Tropiques team
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Outcome of the nominal phase of the mission  .°...%

Summary

ISRO-CNES

} frontiers
In Earth Science Atmospheric Science

s
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¢ Articles

ORIGINAL RESEARCH ARTICLE
13

Front. Earth Sci., 18 May 2015 | https://doi.org/10.3389/feart. 2015.00017
Download Article Export citation

The Megha-Tropiques mission: a review after three years in 4400

or b | t TOTAL VIEWS
(@) !
Rémy Roca”, Héléne Brogniez?, Philippe Chambon?, ¢ Olivier Chomette*, Sophie Cloché®, Marielle E. Gossetf,

Jean-Francois Mahfouf?, ¢ Patrick Raberanto*and ¢ Nicolas Viltard? [#” View Article Impact

ILaboratoire d'Etudes en Géophysique et Ocdanographie Spatiales (UPS/IRD/CNES/CNRS), Toulouse, France
2| aboratoire Atrnosphéres, Milieux, Observations Spatiales {IPSL/UVSQ/UPMC/CNRS), France

3Centre National de la Recherche Météorologique/GAME. Météo France and CNRS. Toulouse. France

4Laboratoire de Météorologie Dynamique. Palaiseau. France v
SInstitut Pierre Simon Laplace, Palaiseau, France ‘ f‘rontiers
8Géoscience Envirennement Toulouse, Toulouse, France

« Validation by the scientific team of the Project calibration and Authorization
for data distribution at International (SCARAB et SAPHIR en 2013 et MADRAS en 2015)

* « Proof of concept » of the mission : orbit & payloads
* Assimilation-wise
* Precip estimation-wise

Roca R, H Brogniez, P Chambon, O Chomette, S Cloché, M Gosset, JF Mahfouf, P Raberanto and N Viltard, 2015 The Megha-Tropiques mission: a review after three years in
orbit, Front. Earth Sci., 3, 1-14, doi:10.3389/feart.2015.00017, 2015.

Rémy Roca PMM Meeting, San Diego, CA, USA, October 17th, 2017



Proof of concept
Precip-wise
Quantifying the contribution of SAPHIR

Case study over Niger

Niger 2012

CUM SOL=546mm  FEBO =0.32
CUM TAP = 442 mm FEBO2=0.1
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Courtesy M. Gosset

oct.

Summer 2012 global

(top) Zonal mean fraction of the time for which the NoS experiment
differs from the baseline product by more than 50% of the daily
accumulation.

(bottom) Zonal mean of the for which the NoS experiment differs from
the baseline product by more than 50% of the daily accumulation number
of days normalized by the total number of rainy days.
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Roca et al., Quantifying the contribution of the Megha-Tropiques mission to the estimation of daily accumulated rainfall in the Tropics, in preparation for the Special

Collection “Advances in Remote Sensing of Rainfall and Snowfall”, Q. J. R. Meteorol. Soc., 2017
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Saphir Instrument monitoring 0" soo @ isro-cnes
More than 6 years since last week ! :‘ 1’ ; {g&
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* SAPHIR fully operational after more
than 2000 days (close to 6 years).

* Instrument in perfect heath, no drift, no
| _ _ : attrition, the mechanism have reached
=] more than 1,2E8 turn.
| , N « About 180 parameters are daily
T Ty e ey - controlled with no warnin g until now.
* The community of users is growing and
“. o S S B there are welcome.

b

SAPHIR : SeIVo scan performance, earth area
Tarsdarcy since the launch
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Saphir monitors the hurricanes Irma and José

SAPHIR channel 6 - 2017-09-06 [T11:00 ; T11:12]

SAPHIR channel 6 - 2017-09-06 [T09:10 ; T09:23]
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SAPHIR channel 6 - 2017-09-06 [T14:39 ; T14:52]
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SAPHIR channel 6 - 2017-09-07 [T08:58 ; T09:11]
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TAPEER1.5/BRAIN is released ! s P —

Since June 2017 \ w
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1°X1° X 1day accumulated precipitation + estimates of the uncertainty
All GEO IR data

TMI, AMSR2, SSMI F15, SSMIS F16, F17, F18
SAPHIR detection only
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Available at http://www.icare.univ-lillel.fr/mt
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[ ]
Real time stream of SAPHIR at NWP o° teu’s isnocues
NRT Stream via EUMETCast since Summer 2014 ' ! {‘r
04/09/2014 0-6Z Canal 183.31 +/-6. “& b

qha.tropiques
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Courtesy P. Chambon

* Operational Assimilation in CLEAR SKY
— Meétéo-France since 13 April 2015
* Global model ARPEGE
* Regional model ALADIN Réunion
— JMA since 25 June 2015
* Global Model
— NCMRWEF since March 2014
*  GFS model
— SAC Ahmedabad
* WREF based forecast system

* In May 2017 see next slides
— NOAA
— UK MET Office
— ECMWEF total sky radiance joint effort with Météo-France by P Chambon
— Météo-France for total sky radiance
— KMA asked ISRO for NRT stream access (January 2017)
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Real time stream of SAPHIR at NWP
NRT Stream via EUMETCast since Summer 2014
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e SAPHIR Actually used in monitoring mode
e Assimilation in upcoming upgrade

e A publication is in the final stage of revision on
the impact of the assimilating SAPHIR

* SAPHIR data are used operationnally at .
NOAA/NESDIS/OSPO in the framework of the <
MiRS project (retrievals of Total Precipitable :

http://www.ospo.noaa.gov/Products/atmosphere/m
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Assimilation of Megha-Tropiques SAPHIR
Observations at NOAA

In October 2011, the Indian Space Research
Organization (I5SR0) and the Centre Nation-
al d'Etudes Spatiales (CMES) launched the
Megha-Tropiques satellite in a non-sun-syn-
chronous orbit to observe the tropical lati-
tudes from 22°5 to 22°M. Megha-Tropiques
houses the Sondeur Atmosphéngue du Pro-
fil d'Humidité Intertropicale par Radiomiét-
rie (SAPHIR} instrument, a cross-track pas-

sive microwave water vapor ra diometer.

SAPHIR scans with a 1661 km swath-width

and a hornzontal resolution of 10 km at na-

Polar-orinting Partnership (SNPT) satellite,
since its channels peak higher and lower in
the atmosphere than the highest and lowest
peaking channels on ATMS, respectively.

Efforts to assimilate SAPHIR brightness tem-
peratunes in global and regional models have
shown positive impacts on model forecasts
{Chambon et al. 2013, Singh et al. 2013} These
encouraging results have compelled the Na-
tiomal Oceanic and Atmospheric Administra-
tion’s Center for Satellite Applications and
Research (NOAASTAR), in support of the JC-

Rémy Roca PMM Meeting, San Diego, CA, USA, October 17th, 2017



Real time stream of SAPHIR at NWP 0% seo o isro-cnes
NRT Stream via EUMETCast since Summer 2014 ':\‘ ﬂj
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@ >( | % T * Monitoring of the data on line

http://gc.kishou.go.]
Japan Meteorological Agency p://qc.kishou.go.jp/

Time series of statistics on satellite Radiance

Satellite/Sensor
Megha-Tropiques/SAPHIR [+ - Statistics for Radiance from Megha-Trop. / SAPHIR
« Monthly Monitoring CDI: B Channel = 06, Used Data
Report Use s Area :lon_w = 0.0, lon_e = 360.0, lat_n =90.0, lat_s = -90.0
. 62 USED + -
M A — 1 8 3 G HOBZS—FG OBS-AN boorOBS-FG beorQBS-AN
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Research work in progress
All-sky assimilation of sounders is on going. MHS & GMI ALL SKY test has shown

positive impact extension to SAPHIR and MWHS2 on board the chinese satellite FY3C
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Real time stream of SAPHIR at NWP
NRT Stream via EUMETCast since Summer 2014

~ ECMWF

* SAPHIR is monitored in RT and ALL Sky at the center

* http://www.ecmwf.int/en/forecasts/charts/obstat/

e Assimilation in operation : next upgrade of the sytsem
(this year)

999

All-sky assimilation of
Megha-Tropiques/SAPHIR
radiances in the ECMWF numerical
weather prediction system

Philippe Chambon and Alan J. Geer

Research Department O N g0| N g :
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About Forecasts Computing Research Learning

All sky Radiances from SAPHIR (Time-averaged

Channel ~ Flog ~
STATISTICS FOR RADIANCES FROM MEGATROPIQUE/SAPHIR
N MEAN OBSERVATION (ALL)
Filters DATA PERIOD = 2017-03-27 21 - 2017-04-28 21
EXP = 0001, CHANNEL =6
Min: 261484 Max: 289.503 Mean: 277.555
GRID: 2.00x 2.00

Parameter

v | Al sky radiances (6/51)

show 19 more
Instrument

v | SAPHIR (6) N

show 39 more

Al sky Radiances from SAPHIR

Aro 2017 Publication of ECMWF Technical Memorandum on the
results of the collaboration between Météo-France and
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Hydrology & Surface 0% oo ® isro-cnes

Downscaling TAPEER rainfall amount ':" ﬂ;}

Cooperation with Dr Venugopal 1ISc Bangalore . meg:‘?@"op’ques
A - 09 ®

PhD work of C. Guilloteau (Nov 2016)
3 months visit at lisc, Bangalore

T o Now with UC Irvine, USA

E Using a newly developped wavelet technique
: a0 CORRELATION RADAR and TAPEER

GuiIIote-:u et alj2017 | . | m h Oi «— _'/-..//F_H._— e yo o8

g,

sp. scale (km)

025 0.5 1 2 4 8 16 32 64 =128 Guilloteau et al., 2016

an

temp. scale (h)

lat
Guilloteau C., R. Roca, M. Gosset and V. Venugopal, Generation of High Resolution Precipitating Fraction Ensembles Fields With a Multiscale Observational Constraint From
Satellite-borne Sensors, in preparation for the Special Collection “Advances in Remote Sensing of Rainfall and Snowfall”, Q. J. R. Meteorol. Soc., 2017
Guilloteau C, Rémy Roca, and Marielle Gosset, 2016: A Multiscale Evaluation of the Detection Capabilities of High-Resolution Satellite Precipitation Products in West Africa.

J. Hydrometeor., 17, 2041-2059, doi: 10.1175/JHM-D-15-0148.1. Rémy Roca PMM Meeting, San Diego, CA, USA, October 17th, 2017



bias %

MT Hydro Applications and Validation
Direct Validation over (the only existing)
high density gauges network in Africa
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MT HydrO Applica’[ions and Validation ® o0 © ISRO-CNES
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I n d I reCt / Hyd ro | O g I C al Val I d atl O n o WSE from satellite altimetry (Jason-2) Jes
---Simulated discharge with TMPA 0.25° %
_—Simulated discharge with TAPEER lcare 1° )
Congo Basin TAPEER
-324
22
m
3
1320
1318
| | \
2014 2015 2016 sl

Ubangui River (Main Congo right margin tributary)
Ubangui basin as a giant rain gauge
Comparisons of simulated / Observed

Comparison of rain forced simulated discharge discharge (or water height)

with satellite altimetry ALTIGIEULY =
Simulation with TAPEERR 1.5

Simulation with TMPA 3B42 v7
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On going developments 0 oo ® isro-cNeES

TAPEER 2.0 - GPROF \‘ ' {

® megha.tropiques
Qo °o®
TAPEER2.0 is led by M. Gosset and R. Junca

- 0.5°x0.5° / 6 hourly S

- Sampling uncertainty .

- Enhanced L2 to L4 uncertainty information L S
L% ;

- Add GMI to our estimates *‘.".

- Add the sounders

- In particular SAPHIR rainraintes

H. Maria, 2017-09-19

0 on: 01 023 04 1.0 23 50 10.

- Enhanced validation program (Africa and Brazil) From Chris Kidd
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Summary of the activity o tenls  ismo-cues
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6 years and still young as day 1 “

'®) mgghaétropiques
©

e The SAPHIR instrument is brand new like

e 1°X1°-1 data constellation product is at last
released

e Assimilation in total sky is growing fast

* New joint NASA-France developments of
TAPEER Hydro started and looking very
encouraging.

and remember, use this reference !

Roca et al, 2015 The Megha-Tropiques mission: a review after three years in
orbit, Front. Earth Sci., 3, 1-14, doi:10.3389/feart.2015.00017, 2015.
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